Objective: To investigate the response of appetite sensations and eating behaviors to fasting in obese and non-obese individuals. Design: Prospective study on inpatients enrolled in weight loss program including fasting at the obesity clinic, an oriental medical center in Seoul, Korea. Subjects and measurements: For seven obese (body mass index BMI ! 30) and 11 non-obese (BMI < 30) patients, the modified visual analog scale (VAS) was administered three times per day throughout 9 days of complete fasting. Three-Factor Eating Questionnaire (TEEQ) was administered before and 18 days after the complete fasting period. Results: After treatment, average weight losses were 7.4 kg (3.0 BMI) for the obese group and 6.7 kg (2.6 BMI) for the nonobese. TFEQ scales did not differ by weight status at both before and after treatments. Eighteen days after the fasting, an increase of restraint of eating was found only for the non-obese. There was a decrease of disinhibition of eating regardless of weight status. During fasting, desire to eat, hunger and prospective consumption decreased for the non-obese, while these appetite sensations tended to increase slightly for the obese. Conclusions: BMI, independent of dieting status, appeared to be related to appetite sensations except for satiety during fasting, but not before and 18 days after fasting.
Introduction
It has been suggested that obese people may have a defective control of the appetite system (Spitzer et al, 1992; Blundell, 1977 Blundell, ,1995 Lowe 1993) . Thus, it is plausible to assume that the effect of a lack of food on eating behavior may be dependent on weight. Most studies on hunger and satiety perceptions in humans have examined hunger and satiety responses to contextual changes in food (Sunday et al, 1992; Hill & Blundell, 1990 , Lappelainen et al, 1990 . Only a few studies looked into feelings of hunger and satiety regarding fasting or a very low calorie diet (VLCD; Lappelainen et al, 1990; Burley et al, 1992) . Since these studies only included obese patients, the association of weight with appetite control or eating behavior during fasting is not clear. In order to investigate further this issue, this study examined appetite sensations and eating behaviors of both obese and non-obese women who had undergone a complete fasting at the obese clinic, the Kyung Hee Medical center in Seoul, Korea.
Methods
This study included 18 healthy women who had actively sought treatment for weight loss. For the purpose of this study, subjects were divided into two groups, the obese group with body mass index (BMI) over 30 and the non-obese with BMI below 30, based on the Korean standard (Kim, 1999) . The obese group consisted of seven subjects (age ¼ 31.4 AE 15.2) and the non-obese included 11 (age ¼ 25.5 AE 7.9). The decision to participate in the fasting treatment was made by the patient. The treatment was conducted as follows. Before fasting, they were instructed to decrease eating to 800 kcal=day and then successively to 400 kcal over a period of 3 days (3 days of reduced food intake; Figure 1 ). Complete fasting was kept up for 9 days (9 days of complete fasting). During this period, patients were instructed to drink only water and herb tea ad libitum and they received oriental physical therapies including ear acupuncture, phototherapy, cold water -hot water bathing, a cupping therapy, and light exercise, all of which were slightly modified depending upon individuals' physical condition. After complete fasting, patients received 200 kcal=day for 3 days (3 days of refeeding). Subsequently, feeding was progressively increased from 400 to 1000 kcal=day for the next 15 days (15 days of low calorie diet). Patients were treated on an inpatient basis at the hospital and a doctor and nutritionist team carefully supervised them throughout the weight loss program.
Weight and height were measured at the beginning of complete fasting and then every 3 days during complete Appetite sensations in fasting S-Y Oh et al fasting and refeeding periods, as well as at the end of the low calorie diet period. Before complete fasting (day 0) and after the low calorie diet period (day 27; Figure 1 ), we administered the Three Factor Eating Questionnaire (TFEQ) to measure three aspects of eating attitudes: cognitive restraint of eating, disinhibition, and hunger (Stunkard & Messick, 1985) . The modified visual analog scales (VAS's; Burley et al, 1992; Bond & Lader, 1974) were used to assess subjective hunger and satiety three times a day (11:30 am, 2:00 pm and 4:00 pm) during the 9 days of complete fasting. Figure 2 Mean scores on desire to eat, hunger, prospective consumption, and fullness from the visual analogue scale throughout 9 days of complete fasting in the obese (ob) and non-obese (no) groups.
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Since no food was given to patients during fasting, it was plausible to assume that hunger and satiety levels were less likely to differ by time of day. This assumption was supported by the analysis of data, which indicated neither main nor interactive time effect of fasting on hunger and satiety levels ( Figure 2 ). The VAS assessed 'desire to eat,' 'hunger', 'fullness' and 'prospective consumption' using a 10-point scale (ie 0 ¼ no, not at all, 10 ¼ yes, very much). Higher scores meant stronger perception. All comparisons were performed by means of correlation analysis, repeated measures analysis of variance, t-test and paired t-test, as appropriate (Cody & Smith, 1997) . Due to the small sample size of this study, marginal significant associations (ie P < 0.1) were considered.
Results and discussion
Complete fasting treatment resulted in a significant decrease of weight (Table 1 ). The initial BMI measured at day 0 in Figure 1 was not associated with initial measures of appetite sensations and eating behaviors except for the restraint scale from the TFEQ. Initial BMI correlated negatively with the restraint of eating for the obese group (r ¼ 7 0.79). Before and at 18 days after fasting, there were no group differences in three scales from the TFEQ. Fasting treatment resulted in increased cognitive restraint and decreased disinhibition for both obese and non-obese patients. A decrease in hunger was found only for the non-obese at P < 0.0828.
The VAS analyses clearly showed group differences in hunger and satiety perceptions during 9 days of complete fasting (Figure 2 ). There was a group-by-day effect in desire to eat, hunger and prospective consumption. These three VAS progressively decreased in the non-obese while these measures increased for the obese. Accordingly, feelings of desire to eat, hunger and prospective consumption were stronger for the obese than the non-obese, although there was no group difference of these ratings at the beginning of fasting. Rated fullness tended slightly to decrease independent of weight status.
The changes of the restraint and disinhibition scores before and after fasting were similar to earlier studies on VLCD (Burley et al, 1992; Pekkarinen et al, 1996; Foster et al, 1998) . These findings suggest that the fasting weight loss program appears to decrease a need for treatment for eating disorders regardless of weight. The lack of weight effect on TFEQ scales was likely to result from the fact that all subjects were actively seeking weight loss treatment.
Complete fasting treatment was the least effective in changing hunger levels assessed by the TFEQ. Hunger feelings marginally decreased (P ¼ 0.082) only in the non-obese group. Previous studies on VLCD showed a significant decrease of hunger after weight loss treatment (Lappelainen et al, 1990; Burley et al, 1992; Pekkarinen et al, 1996; Foster et al, 1998) . It is noteworthy to underscore that our patients did not have any food except for water and herb tea during fasting, while participants from previous studies received at least some food (200 or 400 kcal=day). Therefore, the difference of hunger sensation between our study and others could be a function of provision of no vs small amount of food, which suggests that the former case may be less effective in reducing the hunger feelings, especially for obese individuals.
During complete fasting, there was marked difference of VAS by weight status. Appetite sensations decreased successively with continued fasting for the non-obese and increased, albeit by a small amount, for the obese. Considering the fact that restraint and disinhibition of eating did not differ by weight, appetite sensations of obese people were less likely to decline than the non-obese during longer periods of complete fasting, which might not be confounded by dieting history. However, appetite sensations might not differ by weight with a provision of food (note that no considerable difference of TFEQ hunger scores by weight was found both before and after complete fasting). Our suggestions, however, cannot be generalized because of a small sample size and self-selection of subjects into the study.
